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Synthetic Arrays

A real array:

A synthetic array:

Another approach
is to use a single
element and move
it between
observations

Signal processing is used to
synthesize an “equivalent” array.
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The received signal is recorded with phase information.
We collect data at each position.

We apply proper phase shifts to the received data.

We sum to synthesize an array antenna.

This arrray—being sequentially generated—is a little
different than a real array:.

It does have high angular resolution like a real array.

This is the approach used in Synthetic Aperture Radar
(SAR).

Comparison of Real and Synthetic Arrays
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Real Array
The complex field at the n-th element is
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The output of the entire array is the sum
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Accumulator

The synthetic array is sequentially built,
one element at a time.




Synthetic Array Response

The response of the n-th array Rel: Scttre
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The synthetic array output response is
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Real Aperture:
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cross terms!

Synthetic Aperture:
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no cross terms!




Comparison of Real and Synthetic Arrays

Ref. Scatterer
(unit amplitude)

Real Array
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Synthetic Array

Ref. Scatterer

Synthetic Array (unit amplitude)
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Accumulator

The synthetic array is sequentially built,
one element at a time.




Lets Compare with Identical Array Geometries
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Both arrays have N + 1 identical isotropic elements.
Elements distributed along line with separation d.

Reference scatterer in far-field.
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A Plot of the Responses

AEAL ARRAY

SYNTHETIC ARRAY

NORMALIZED AMPLITUDE

The synthetic array has higher resolution, but
also higher sidelobes.
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